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We claim: 

1. A prokaryotic recombinant host cell comprising a heterologous replication 
initiation protein that activates a conditional origin of replication and an extrachromosomal 
DNA molecule comprising a heterologous therapeutic gene and a conditional origin of 
5 replication whose functionality in the prokaryotic recombinant host cell requires a replication 
initiating protein which is foreign to the host cell. 

2 The prokaryotic recombinant host cell according to claim 1, wherein the 
conditional origin of replication is from a bacterial plasmid or a bacteriophage. 

3. The prokaryotic recombinant host cell according to claim 2, wherein the 
10 conditional origin of replication is from R2K, R6K, Rl, pSClOl, Rtsl, F, RSFIOIO, PI, P4, 

lambda, Phi82 or PhiSO, 

4. The prokaryotic recombinant host cell according to claim 3, wherein the 
conditional origin of replication is from bacterial plasmid R6K. 

5. The prokaryotic recombinant host cell according to claim 4, wherein the host 
15 cell further comprises a gene comprising an amber mutation. 

6. The prokaryotic recombinant host cell according to claim 1, wherein said 
heterologous replication initiation protein is encoded by gene pirll6. 

I. The prokaryotic recombinant host cell according to claim 6, wherein said host 
cell is deficient for the gene endA. 

20 8. The prokaryotic recombinant host cell according to claim 7, wherein said host 

cell is deficient for the gene troD, 

9. The prokaryotic recombinant host cell according to claim 8, wherein said host 
cell isTEXl. 

10. The prokaryotic recombinant host cell according to claim 9, wherein said host 
25 cell further comprises a mutated recA gene. 

II. The prokaryotic recombinant host cell according to claim 10, wherein said 
heterologous replication initiation protein is encoded by pirI16pir42. 

12. The prokaryotic recombinant host cell according to claim 11, wherein the 
replication initiation protein is encoded by the sequence set forth in SEQ ID NO: 21. 
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13. The prokaryotic recombinant host cell according to claim 1 1, wherein said host 
cell is TEX2pir42. 

14. A method for producing a plasmid comprising a heterologous therapeutic gene 
and a conditional origin of replication whose functionality in a prokaryotic host cell requires a 

5 replication initiating protein foreign to the host cell, comprising: 



15. The method according to claim 14, wherein the origin of replication comprises 
SEQIDNO: 1. 



selection gene that does not impart resistance to an antibiotic. 

17. The method according to claim 16, wherein the selection gene encodes a 
suppressor transfer RNA for specific codons, 

18. The method according to claim 17, wherein the selection gene is a suppressor of 
15 an amber transfer RNA, and the host cell further comprises a gene comprising an amber 

mutation. 

19. A prokaryotic recombinant host cell comprising a heterologous pir gene 
encoding a pi protein and an extrachromosomal DNA molecule comprising a heterologous 
therapeutic gene and a conditional origin of replication whose functionality in the prokaryotic 

20 recombinant host cell requires the pi protein. 

20. The prokaryotic recombinant host cell of claim 19, wherein the heterologous pir 
gene comprises at least one mutation. 

21. The prokaryotic recombinant host cell of claim 20, wherein the one or more 
mutations are present in the same or a different region encoding of the pir gene coding for the 

25 copy control region and/or the DNA binding region, and/or the leucine zipper-like motif or 
other regions of the protein n. 

22. The prokaryotic recombinant host cell of claim 20, wherein the heterologous pir 
gene comprises mutations in the copy number control region and the leucine zipper-like motif. 



a) 
b) 



culturing TEX2pir42 comprising the plasmid to be produced; and 
isolating the plasmid. 



10 



16. 



The method according to claim 15, wherein the plasmid further comprises a 
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23. The prokaryotic recombinant host cell of claim 22, further comprising a 
mutation in the pir gene DNA binding region. 

24. The prokaryotic recombinant host cell of claim 20, wherein the heterologous pir 
gene comprises mutations in the copy number control region and the DNA binding region. 

5 25. The prokaryotic recombinant host cell of claim 20, wherein the heterologous pir 

gene comprises mutations in the DNA binding region and the leucine zipper-like motif. 

26. The prokaryotic recombinant host cell of claim 19, wherein the heterologous pir 
gene is in a plasmid. 

27. The prokaryotic recombinant host cell of claim 19, wherein the heterologous pir 
10 gene is in the genome of the host cell. 

28. The prokaryotic recombinant host cell according to claim 20, wherein said host 
cell is deficient for the gene endA. 

29. The prokaryotic recombinant host cell according to claim 20 wherein said host 
cell is deficient for the gene traD. 

15 30. The prokaryotic recombinant host cell according to claim 20, wherein said host 

cell further comprises a mutated recA gene. 

31. A method for producing a plasmid comprising a heterologous therapeutic gene 
and a conditional origin of replication whose functionality in a prokaryotic host cell requires a 
replication initiating protein foreign to the host ceil, comprising: 

20 (a) culturing the prokaryotic recombinant host cell of claim 20 under conditions 

wherein the plasmid is produced; and 
(b) isolating the plasmid. 

32. The method according to claim 31, wherein the plasmid further comprises a 
selection gene that does not impart resistance to an antibiotic. 

25 33. The method according to claim 32, wherein the selection gene encodes a 

suppressor transfer RNA for specific codons. 

34. The method according to claim 33, wherein the selection gene is a suppressor of 
an amber transfer RNA, and the host cell further comprises a gene comprising an amber 
mutation. 
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35. A method for detecting a plasmid copy-up mutation comprising: 

(a) introducing at least one mutation into a target sequence; 

(b) transforming the mutated target sequence into a host cell 
comprising a plasmid, wherein the plasmid comprises a 

5 nucleotide sequence encoding uroin methyltransferase and the 

copy number of the plasmid is effected by the target sequence; 

(c) growing the host cell under conditions wherein the nucleotide 
sequence is expressed to produce a culture of host cells; 

(d) exposing the culture of host cells to UV light; and 

10 (e) detecting fluorescence produced by the culture of host cells. 

36. The method of claim 35, wherein the nucleotide sequence is the cobA gene from 
Pseudomonas denitrificans. 

yi. The method of claim 35, further comprising comparing the fluorescence 
detected in (e) with fluorescence produced by a culture of host cells comprising an non- 
15 mutated target sequence. 

38. A plasmid comprising a heterologous pir gene comprising at least one mutation. 

39. The plasmid of claim 38, wherein the one or more mutations is present in the 
same or a different region encoding of the pir gene coding for the copy control region and/or 
the DNA binding region, and/or the leucine zipper-like motif and/or other regions of the 

20 protein n. 

40. The plasmid of claim 38, wherein the heterologous pir gene comprises DNA 
mutations in the copy number control region and the leucine zipper-like motif. 

41. The plasmid of claim 40, further comprising a mutation in the pir gene DNA 
25 binding region. 

42. The plasmid of claim 38, wherein the heterologous pir gene comprises 
mutations in the copy number control region and the DNA binding region. 

43. The plasmid of claim 38, wherein the heterologous pir gene comprises 
mutations in the DNA binding region and the leucine zipper-like motif. 
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44. The prokaryotic recombinant host cell of claim 24, wherein the mutation in the 
DNA binding region is the 1 14C mutation. 

45. The prokaryotic recombinant host cell of claim 24, wherein the mutation in the 
DNA binding region is the lOOB mutation. 

5 46. The prokaryotic recombinant host cell of claim 24, wherein the mutation in the 

DNA binding region is the 20 IC mutation. 

47. The plasmid of claim 42, wherein the mutation in the DNA binding region is the 
1 14C mutation. 

48. The plasmid of claim 42, wherein the mutation in the DNA binding region is the 
10 lOOB mutation, 

49. The plasmid of claim 42, wherein the mutation in the DNA binding region is the 
20 IC mutation. 



